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[ 5 7] ABSTRACT 
The machine includes a horizontal support for a plas 
tic bag and a vertically movable heat~sealing head piv 
oted to the support for upward movement through an 
aperture in the support to contact the plastic bag. A 
vertically movable pressure platen having a vacuum 
head for holding a patch thereon is mounted directly 
above the heat-sealing head and is adapted to be 
moved into engagement with the plastic bag so that 
the patch can be heat-sealed to the bag. A cutter is 
mounted adjacent the pressure platen for reciprocat 
ing movement along an oblique path to intersect the 
aperture in the support directly beneath the pressure 
platen to provide a slit in the plastic bag prior to the 
heat-sealing of the patch on the bag over the slit. 

5 Claims, 7 Drawing Figures 



US, Patent Oct. 26, 1976 Sheet 1 of2 3,988,195 

HG] 



Sheet 2 of 2 .8. Patent Oct. 26, 1976 

H04 



l 

MACHINE FOR APPLYING A SEMIPERMEABLE 
PATCH ON A PLASTIC BAG 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention is directed to a machine for 

heat-sealing a patch to a plastic article and more specif 
ically to a machine for perforating a plastic bag and 
heat'sealing a semipermeable membrane to the plastic 
bag to cover the perforation. ‘ 

2. Prior Art 
For many years ?exible containers such as plastic 

bags have been provided with spouts or valves by 
means of a machine which will ?rst punch an opening 
in the plastic bag from one side and heat-seal'a spout to 
the plastic material from the opposite side. Further 
more, the apparatusfor carrying out this dual function 
is extremely complicated and expensive due to the fact 
that the heat-sealing head, the pressure platen and the 
punching apparatus are all disposed coaxially with re 
spect to each other. 
The use of plastic packages having a semipervious 

membrane covering an opening therein to facilitate the 
sterilization of the products are old and well known in 
the art. Such packages are generally made of polyole?n 
plastic material such as polyethylene, polypropylene, 
copolymers or mixtures of polyethylene and polypro 
pylene. Generally, a low density polyethylene is used 
for the package and a spun-bonded, non-woven poly 
ethylene sheet member such as TYVEK, produced by 
Dupont Chemical Company, is used for the semiperme 
able patch or membrane. Some of the prior art pack 
ages of this nature merely close the two edges which 
de?ne the mouth of the package by means of a strip of 
the semipermeable material which can be heat-sealed 
to the plastic bag. Another type of package of this 
nature forms a continuous cut or slit in the plastic sheet 
material as it passes from a supply roll and subse 
quently heat-seals the sheet material into the form of a 
bag and applies an elongatedpatch of the semipermea 
ble material over the slit. The completed bags are then 
severed from the continuous sheet of material. Still 
other prior art bags provide a plurality of perforations 
in the plastic bag and cover them 'with a heat-sealing 
tape which is applied by a completely separate opera 
tion. In general, the construction of all of the prior art 
bags of this nature either involve a completely auto 
mated system wherein the plurality of steps are per 
formed in sequence automatically during the formation 
of the bag which results in extremely high equipment 
cost or else the perforations and patches are performed 
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subsequently by individual‘independent steps which . 
involve a considerable amount of bag handling which is 
both inefficient and time consuming. 

SUMMARY OF THE INVENTION 

The present invention provides a simple and econom 
ical machine for sequentially forming a perforation in a 
plastic bag and heat-sealing a semipervious patch of 
material such as TYVEK over the perforation subse 
quent to the formation of the bag but prior to the ?lling 
and closing of the bag. I ‘ 

The present invention provides a machinefor perfo 
rating the plastic bag and applying a patch of semiper 
vious material such as TYVEK over the perforation by 
means of a-cutter and heat-sealing apparatus which are 
located at‘ the same work station but which operate 
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independently of each other and which are arranged 
non-coaxially relative to each other. 
The present invention provides a machine having a 

horizontal support for a plastic bag and a vertically 
movable heat~sealing head pivoted to the support for 
upward movement through an aperture in the support 
to contact the plastic bag. A vertically movable pres 
sure platen having a vacuum head for holding a patch 
thereon is mounted directly above the heat-sealing 

0 head and is adapted to be moved into engagement with 
the plastic bag so that the patch can be heat~sealed to 
the bag. A cutter is mounted adjacent the pressure 
platen for reciprocating movement along an oblique 
path to intersect the aperture in the support directly 
beneath the pressure platen to provide a slit in the 
plastic bag prior to the heat-sealing of the patch on the 
bag over the slit. 
The foregoing and other objects, features and advan 

tages of the invention will be apparent from the follow 
ing more particular description of a preferred embodi 
ment of the invention as illustrated in the accompany 
ing drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partial perspective view of a plastic bag 
having a semipervious patch applied thereto. 
FIG. 2 is a sectional view taken along the line 2-2 in 

FIG. ll. 
FIG. 3 is a side elevation view, partly in section show 

ing the machine according to the present invention. 
FIG. 4 is a top plan view, partly in section of the work 

support arm of the machine according to the present 
invention. 
FIG. 5 is a front elevational view of the machine 

according to the present invention. 
FIG. 6 is a partial side elevational view of the work 

support arm, partly in section, showing the cutter in the 
fully extended cutting position. 
FIG. 7 is a side elevation view, partly in section, 

similar to FIG. 3 showing the heat~sealing means in 
operative heat-sealing position. 
DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

Packages, such as those formed by the plastic bag 10 
shown in FIG. l are primarily for maintaining items in 
bacteria-free condition. After the items have been 
placed within the bag 10 and the bag opening sealed 
the items may be readily sterilized through the use of an 
active agent such as ethylene oxide and readily purged 
of the sterilizing agent. The active agent is introduced 
and removed from the sealed bag, through a slit 12 
which is covered by a patch 14 of semipermeable mate 
rial. As indicated previously a suitable material for this 
purpose is produced by the Dupont Chemical Com 
pany under the name TYVEK. The slit 12 may be 
formed in the plastic bag and the patch 14 heat-sealed 
to the bag over the slit 12 by means of the machine 20 
which is the subject of the present invention. 
The machine 20 is comprised of a base 22 which is 

adapted to be placed on a table or any other suitable 
surface. A support column 24 is provided with a work 
support arm 26 and a tool support arm 28 which extend 
laterally therefrom in horizontal parallel spaced rela 
tionship with respect to each other. The work support 
arm is spaced above the base 22 to permit the place 
ment of a bag 10, shown in dashed lines in FIG. 3, over 
the free-end of the arm 26. The arm 26 is comprised of 
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a support plate 30 having a substantially ?at upper 
surface and a pair vof downwardly extending side 
?anges 32. The support plate 30 is‘ provided with a 
substantially rectangular aperture 34 to provide access 
to both sides of the plastic material of the ‘bag 10. A 
heat-sealing head 36 is mounted on an arm 38 pivoted 
to the side ?anges 32 to 40 adjacent the free-end of the 
rigid support arm 26. The opposite end of the arm 38 is 
raised and lowered by means of a pneumatic actuator 
42 having a piston rod 44 pivotally connected to the 
arm 38 at 46. The pneumatic actuator 42 is provided 
with a single acting piston and cylinder arrangement 
(not shown) which is conventional and‘pressurized air 
.is supplied to the pneumatic actuator 42 through the 
holes 48. The heat-sealing head 36 is provided with a 
central recess 50 and is connected to a suitable source 
of electric power by means of wires 52. The detailed 
construction of the heating elements within the head 36 
are conventional and have only been illustrated sche 
matically in dotted lines 54 in FIG. 3. 
With the pneumatic actuator 42 in its non-actuated 

condition the parts will be disposed as shown in FIG. 3 
with the heat-sealing head 36 disposed completely 
below the support plate 30. Upon’ actuation of the 
pneumatic actuator 42 the arm 38 will be pivoted up 
wardly to move the upper surface of the heat-sealing 
head 36 into substantially ?ush relation with the upper 
surface of the support plate 30 as shown in 7. 
On the uppermost arm 28 a double acting pneumatic 

cylinder and piston device 52 is mounted with the lon 
gitudinal axis thereof vertically disposed directly above 
the aperture 34 in the work supporting plate 30. Suit 
able pneumatic connections 54 and 56 are provided for 
directing air under pressure to opposite sides of the 
piston (not shown) which is mounted for axial recipro 
cation within the unit. A piston rod 58 is connected to 
the piston and extends downwardly therefrom along a 
vertical axis. A vacuum head 60 is secured to the end of 
the piston rod 58 and is provided with an internal pas 
sage 62 which is connected at one end to .a. vacuum 
hose 64 by means of a ?tting 66. The opposite end of 
the passage 62 communicates with the bottom surface 
of the vacuum head 60 in alignment with the axis of the 
actuator and a suitable pressure pad 68 is secured 
thereto by any suitable means. An aperture may be, 
provided centrally of the pressure pad 68 in communi 
cation with the passage 62 or the entire pressure pad 68 
may be constructed ofa suitable air pervious material 
through which the air may readily diffuse. .Upon ‘an 
application of a vacuum through the conduit 64 a patch 
14 can be held on the face of the pressure pad68 for 
downward movement into engagement with the plastic 
bag 10. » v 1 , 

Also mounted on the upper arm 28 is a second dou 
ble acting pneumatic cylinder 70 having air inlet noz 
zles 72 and 74 for admitting air under pressure to oppo-' 
site sides of a piston (not shown) which is slidably 
mounted within the unit. A piston rod 76 is secured to 
the piston and extends outwardly from the lower end ‘of 
the unit 70 with the axis thereof intersecting the aper 
ture 34 in the support plate 30 at approximately the 
mid-point thereof. A cutting blade 78 is mounted in a 
head 80 which is mounted on the end of the piston rod 
76. An additional guide rod 82 is also secured to the 
head 80 and is slidably disposed within a guide aperture, 
84 in the block 86 in which the pneumatic unit 70 is 
mounted. ' ' 
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In operation, a plastic bag is opened and drawn over 
the free end of the supporting arm' .26 as best shown in 
FIG. 3. At this time ‘the heat-sealing head 36 is re 
tracted downwardly to its lowermost position, the vac 
uum head 60 is raised to its uppermost position and the 
knife 78 is also raised to its uppermost position as best 

' seen in FIG.3. A patch 14 is positioned on the pressure 
pad 68 of the vacuumhead 60 and a vacuum is applied 
to hold the patch in position thereon. By suitable pneu 
matic switching,'not shown, air under pressure is sup 
plied through the ?tting 72 of the pneumatic actuator 
70 to extend the blade 78 to its lowermost position as 
shown in FIG. 6 wherein the blade cuts through the 
plastic material of the bag 10. As mentioned previously 
a recess 50 is provided within the heat-sealing head 36 
so ‘as not to interfere with the blade 78 as it passes 
through the material. The ?ow of air under pressure is 
then shifted to the ?tting 74 and the piston within the 
pneumatic actuator unit 70 is moved upwardly and the 
bladeretracted to the position shown in FIG. 3. 
With the bag still‘ held in position on the support 

surface either manually or by any suitable clamps, not 
shown, air is then supplied under pressure to the ?tting 
54 to extend the piston rod 58 downwardly to bring the 
patch 14 into engagement with the outer surface of the 
bag 10. Simultaneously, air under pressure is supplied 
through the conduit 48 to raise the heat-sealing heat 36 
into engagement with the inside surface of the bag and 
current is applied through the leads 52 to heat the head 
36. During a continuous production run the current 
can be maintained in the ON state at all times for the 
head 36 to keep the same at operating temperature. 
The upper surface of the heat-sealing head 36 is sub 
tantially rectilinear and will engage the plastic bag and 
completely surround the slit previously formed by the 
blade 78. The upward movement of the heat~sealing 
head 36 and the downward movement of the pressure 
pad 68 force the patch 14 and the plastic material of 
the bag 10 into engagement for a predetermined length 
of time sufficient to provide a heat-seal therebetween. 
The pressurized air is then removed from the conduit 
48 allowing theheavsealing head 36 to be retracted 
downwardly either under the in?uence of its own 
weight or by spring means, not shown, disposed within 
the pneumatic actuator 42. The air under pressure will 
be supplied to the ?tting 56 of the pneumatic actuator 
52 to raise the vacuum head 60 from the. position 
shown in FIG. 7 to the position shown in FIG. 3. The 
bag may now be removed from the support arm 26 and 
the patch will be‘ secured to the bag in the manner best 
shown in FIGS. 1 and 2.-The bag may now be ?lled with 
the articles to be sterilized and the open edges of the 
bag sealed together by any suitable heat-sealing appa 
ratus. > 

The exact shape of the patch and the con?guration of 
the heat-sealing head may be varied within the scope 
and the present invention and hydraulic or electrical 
actuators may obviously be substituted for the pneu 
matic actuators 42, 52 and 70. , -. ». 

' While the invention has been particularly shown and 
described'with reference to a preferred embodiment 
thereof it willbe understood by thosein the art that the 
foregoing and other changes in form and details may be 
made therein without departing from thespirit and 
scope ofthe'inventionr - » , - . ‘ 

. .What is claimed is: . 

v-l-. A;machine for perforating a plastic; sheet and se-, 
curing‘a patch of the plastic sheet over saidperforation 
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comprise support means for holding the plastic sheet in 
position, cutting means located above said support 
means and movable downwardly to perforate the plas 
tic sheet, heat-sealing means movably mounted below 
said support means for vertical movement upwardly 
into engagement with said plastic sheet and patch ap 
plying means movably mounted vertically above said 
heat-sealing means for moving said patch into engage 
ment with said plastic sheet opposite said heat-sealing 
head and for pressing said patch and plastic sheet 
against said head, the axes of movement of said cutting 
means and said patch applying means intersecting at 
said support means. 

2. A machine as set forth in claim 1 wherein said 
support means is comprised of a support plate having 
an aperture therethrough at the point of intersection of 
the axes of movement of said cutting means and said 
patch applying means and said‘ heat-sealing means is 
comprised of a lever pivotally mounted beneath said 
support plate for pivotal movement about a horizontal 
axis, heat-sealing head means mounted on said lever 
and adapted to be moved in a substantially vertical path 
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upwardly and downwardly through said aperture and 
means for pivoting said lever. 

3. A machine as set forth in claim 1 wherein said 
patch applying means is comprised of a vertically recip 
rocating rod, means for reciprocating said rod, vacuum 
head means secured to the lowermost end of said rod 
forholdin g a patch on the lower surface thereof and for 
pressing said patch along with said plasticv sheet into 
engagement with said heat-sealing means. 

4. A machine as set forth in claim 1 wherein said 
patch applying means is adapted to be reciprocated 
along a vertical axis and said cutting means is com 
prised of reciprocating rod means the axis of which 
intersects the vertical axis of reciprocation of said 
patch applying means at said support means, means for 
reciprocating said rod and cutting blade means secured 
to the end of said rod. 

5. A machine as set forth in claim 4 wherein said 
heat-sealing means is comprised of a heat-sealing pad 
having a central recess therein surrounded by heat 
sealing surfaces so that said cutting blade means is 
adapted to extend into said subsequent to penetration 
of said plastic sheet material. 

* * * * >l< 


